This Page Is Inserted by IFW Operations 
and is not a part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of 
the original documents submitted by the applicant. 

Defects in the images may include (but are not limited to): 

• BLACK BORDERS 

• TEXT CUT OFF AT TOP, BOTTOM OR SIDES 

• FADED TEXT 

• ILLEGIBLE TEXT 

• SKEWED/SLANTED IMAGES 

• COLORED PHOTOS 

• BLACK OR VERY BLACK AND WHITE DARK PHOTOS 

• GRAY SCALE DOCUMENTS 



IMAGES ARE BEST AVAILABLE COPY. 



As rescanning documents will not correct images, 
please do not report the images to the 
Image Problem Mailbox. 



(ASSH- »/ 

-Pi k<J: 5cpt- 2?, 2oo3 



(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 



(19) World Intellectual Property Organization 

International Bureau 

(43) International Publication Date 
5 December 2002 (05.12,2002) 




PCT 



lOlILf] D IIIID mil OB I D Dl IIHI mil IIIII DDI IHD Iffl IDBIfl III! (ID DII 

(10) International Publication Number 

WO 02/096568 Al 



(51) International Patent Classification 7 : B05B 11/00 

(21) International Application Number: PCT/KR01/00909 

(22) International Filing Date: 30 May 2001 (30.05.2001) 

(25) Filing Language: Korean 

(26) Publication Language: English 

(71) Applicant (for all designated States except US): CHONG 
WOO CO., LTD. [KR/KR]; 159B-6L, Namdong Ind M 
729-8, Gojan-Dong, Namdong-Gu, Inchon 405-310 (KR). 

(72) Inventor; and 

(75) Inventor/Applicant (for US only): LEE, Chung, Kee 
[KR/KR]; 1418-604, Mogdong Apt, Shinjeong6-Dong, 
Yangchon-Gu, Seoul 158-076 (KR). 

(74) Agent: SOHN, Chang, Kyu; 4R, Halla Bldg., Yoksam- 
dong, Kangnam-gu, Seoul 135-080 (KR). 



(81) Designated States (national): AE, AG, AL, AM, AT, AU, 
AZ, BA, BB, BG, BR, BY, BZ, CA, CH, CN, CR, CU, CZ, 
DE, DK, DM, DZ, EE, ES, FI, GB, GD, GE, GH, GM, HR, 
HU, ID, IL, IN, IS, JP, KE, KG, KP, KR, KZ, LC, LK, LR, 
LS, LT, LU, LV, MA, MD, MG, MK, MN, MW, MX, MZ, 
NO, NZ, PL, PT, RO, RU, SD, SB, SG, SI, SK, SL, TJ, TM, 
TR, TT, TZ, UA, UG, US, UZ, VN, YU, ZA, ZW. 

(84) Designated States (regional): ARIPO patent (GH, GM, 
KE, LS, MW, MZ, SD, SL, SZ, TZ, UG, ZW), Eurasian 
patent (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM), European 
patent (AT, BE, CH, CY, DE, DK, ES, FI, FR, GB, GR, IE, 
IT, LU, MC, NL, PT, SE, TR), OAPI patent (BF, BJ, CF, 
CG, d, CM, GA, GN, GW, ML, MR, NE, SN, TD, TG). 

Published: 

— with international search report 

For two-letter codes and other abbreviations, refer to the "Guid- 
ance Notes on Codes and Abbreviations" appearing at the begin- 
ning of each regular issue of the PCT Gazette. 



(54) Title: HAND-OPERATED SPRAY PUMP 



B 



00 
V© 
IT) 
v© 
ON 

is 




800 



900 



1000 




(57) Abstract: The present invention relates to a hand-operated spray pump, and more particularly the hand-operated spray pump 
with the modified configuration of a hollow rode, a piston and the like, which constitute a hand-operated spray pump, whereby the 
spray pump has a precompression function and a further lower defect rate in manufacturing. 
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HAND-OPERATED SPRAY PUMP 

5 FIELD OF THE INVENTION 

The present invention relates to a hand-operated spray pump, and more particularly the 
hand-operated spray pump being formed by modifying the structure of a hollow rode, a piston 
and the like, which constitute a hand-operated spray pump, whereby the spray pump has a 
10 precompression function and a further lower defect rate in manufacturing. 

BACKGROUND OF THE INVENTION 

Hand-operated spray pumps have been widely used for their convenience to eject 
15 liquids or emulsion contents in a fixed amount in the cosmetic field Particularly, since the hand- 
operated spray pumps have characteristics of storing the contents in a vessel and easily spraying 
them in a fixed amount, they have been widely used and fee relevant technologies have steadily 
been developed 

Hie hand-operated spray pump generally comprises a housing forming the exterior of 
20 pump; a closure serving as fixing the housing to a pump vessel; a hollow rod providing an inner 
passage from an upper button including a spray nozzle to the interior space of the housing; a 
piston engaged with the hollow rod, the piston moving upward and downward along the inner 
wall of the housing; a spring being placed on the inner bottom of the housing; and a ball serving 
as opening and shutting an lower entrance of the housing. 
25 The technology associated with the hand-operated spray pump has been developed in 

connection with various modifications of constitutional elements, i.e., modifications of the 
configuration and function thereof. For example, the procedure that the liquid content 
compressed in the housing flows into the interior of the hollow rod, was carried out by the 
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configuration of the rod itself in the early stage of development; however, in order to solve the 
problem thereof in a mass product, a stem was used as a separate element, the stem forming a 
plurality of small inflow slits when it is joined to the bottom of the cylindrical hollow rod. 

In addition to the technical development for solving the problem in a molding field as 

5 above, the configuration for solving so called "dropping phenomenon" was also been 
developed, in which the dropping phenomenon means the phenomenon that, on spraying the 
liquid content by pushing die button down, a part of the liquid content falls off the nozzle in not 
a spray form but a drop form. Such developed pump is configured to precompress the liquid 
content in the housing, prior to inflow of the liquid content into the interior of the hollow rod 

10 For instance, the space of a certain length exists on the adjoining portion of the piston and the 
rod so that, when the button is pushed down for ejection of the liquid content, the liquid content 
does not flow into the hollow rod in an initial descent step and instead is compressed in the 
housing. In another configuration, a separate slim ring is installed for precompressioa 

As illustrated as above, a plurality of spray pump operated in the precompression 

15 manner have been known in the prior art, and one representative example of them is U.S. Pat 
No. 6,209,759. hi FIG. 6, illustrated is the device disclosed in this patent, wherein a piston 750 
comprises a cylindrical sleeve 760 and an outer seal lip 770 connected thereto, and the outer 
upper portion of a hollow rod 550 on which an inner top 762 of cylindrical sleeve 760 of die 
piston 750 adjoins is inclined outward The portion of the piston 750, on which a vertical 

20 extending part 860 of the stem 850 adjoins, is an outer bottom 764 of cylindrical sleeve 760. In a 
resting mode, as the outer bottom 764 of cylindrical sleeve 760 of the piston 750 comes into 
contact with the vertical extending part 860 of stem 850, a sealing takes place so that an inner 
passage is shut between a housing interior space (A) and the hollow rod 550. In a compression 
mode, the hollow rod 550 descends in the state that the sealing between the outer bottom 764 of 

25 piston 750 and the vertical extending part 860 of stem 850 is maintained, so that the inner top 
762 of cylindrical sleeve 760 ascends along the inclined plane 552 of hollow rod 550. 
Accordingly, the housing interior space (A) is further compressed, and when the pressure 
reaches the fair extent, the liquid content flows into the interior passage of hollow rod 550 by 



-2- 



WO 02/096568 



PCT/KR01/00909 



opening the above sealed portion. As a result, the sealed portion and the inclined plane are key 
elements in the above U.S. patent However, it is not easy to manufacture the piston 5 5 0 of such 
configuration in a massive product 

Plastic parts are generally manufactured in the injection molding method of using a 

5 mold, in which the mold consisting of two mold units is generally used, and a melted plastic 
material is provided with the interior space that the mold units form. Referring to FIGS. 7 A to 
7C which illustrate the injection molding procedure using the piston mold 2000, the problem 
associated with the above U.S. patent can be easily understood For manufacture of the piston 
750, a space 2750 is formed by interlock of a lower mold 2100 and an upper mold 2120 

10 wherein a part of outer and inner shapes of the piston 750 are carved in the lower mold 2100 and 
tiie remaining outer and inner shapes are carved in the upper mold 21 20, and then a melt which 
has been in a runner 2130 flows into the space 2750 through a gate 2140. Herein, the melt is 
filled in the cylindrical space starting from the bottom thereof and then is divided at the 
intersecting portion of a cylindrical sleeve 2760 and an outer seal lip 2770. By the way, the air 

15 which has been in the space corresponding to the outer seal lip 2770 can exhaust through a 
parting line 2150 of the upper and lower molds 2100, 2120, whereas the air which has been in 
the upper space corresponding to the cylindrical sleeve 2760 cannot exhaust Accordingly, it is 
difficult to manufacture a bottom 2762 of the cylindrical sleeve 2760 in a perfect form, the 
bottom 2762 being the portion where a sealing takes place for precompression as mentioned 

20 above, so that the defect rate in manufacturing is very high. As a result, the perfect 
precompression cannot be achieved in the above U.S. patent so that the dropping phenomenon 
occurs. 

In a spray pump which is operated by the combination of very fine parts, most of the 
parts being made of polyethylene or polypropylene in an error range according to the fine 
25 molding, the defect rate of manufacture is very important factor. In order to remove the air of the 
portion 2762, and the configuration of molding apparatus requires the air-removing passage; 
however, such apparatus is a high price due to the characteristic of fine configuration so that a 
diversity of developments to solve this problem have been tried for a long time. Moreover, it is 
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also difficult to ascertain whether a fine part manufactured has a defect, thereby raising a 
production cost 

Therefore, the structure of spray pump capable of solving said problems is strongly 
required 

5 

SUMMARY OF INVENTION 

An object of the present invention is to provide a finger-operated spray pump of simple 
configuration that the precompression can be achieved and the dropping phenomenon does not 
10 occur. 

Another object of the present invention is to provide a finger-opeiated spray pump of 
which the defect rate in a mass pro duct is very low and the ascertainment of defect can be easily 
carried out 

A hand-operated spray pump of the present invention to accomplish these objects 
15 comprises, 

a housing forming the exterior of pump; 

a closure joining the housing to a vessel containing a liquid content, the closure being 
engaged to the outer surface of the housing; 

a hollow rod providing an interconnecting passage between a button having a spray 
20 nozzle and the interior space of housing; 

a housing cap fixing the hollow rod in the housing and sealing the interior of housing 
from the exterior, the housing cap being inserted between the housing and the hollow rod; 

a piston moving upward and downward along the inner wall of housing, the piston 
being installed to the lower portion of hollow rod; 
25 a stem forming a plurality of inflow slits in combination with the hollow rod, the stem 

being combined to the bottom of hollow rod; 

a spring supporting the stem, the spring being positioned in the lower interior space of 
housing; and 
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a ball opening and closing a lower entrance of the housing; 

wherein the piston comprises an inner part in contact with the bottom of holl ow rod and 
an outer part in contact with the inner wall of housing, the outer part extending downward from 
the bottom of inner part and being spread to be pressed a little about the inner wall of housing, 
5 the stem comprises an axial part being inserted to an inflow passage of the bottom of 

hollow rod, a horizontal part extending horizontally from the bottom of axial part, and a vertical 
part extending upward and downward from the horizontal part, 

whereby, in a resting or compression mode, the inner surface of the outer part of piston 
comes into contact with the outer top of the axial part of stem to make a sealing, whereas in an 

10 ejection mode, the outer part of piston is further spread and thereby the sealing portion with the 
axial part is separated to remove the sealing. 

The term ''resting mode" in the present specification means the state that the pump is 
not in a non-operation, the term "compression mode 5 ' means the state that the pump is just prior 
to ejection of the liquid content by pushing the button down, and the term "ejection mode" 

15 means the state that the liquid contents is ej ected after the compression mode. 

One of the features of the present invention is that the piston moves in integration with 
the hollow rod and, in the resting mode, the liquid content which is contained in the interior 
space of housing by the ball placed on the lower entrance of housing is sealed by combination of 
the outer part of piston and the vertical part of stem and, in the compression mode, the piston 

20 integrated with the hollow rod moves downward with maintaining the close contact with the 
stem so that the liquid content is compressed (precompressed) and, in the ejection mode, as the 
pressure reaches the fair extent, the outer part of piston is further spread so that the compressed 
liquid content flows into the inflow passage of hollow rod through the inflow slits which are 
formed between the hollow rod and the stem. 

25 Accordingly, the liquid context compressed in the interior space of housing removes a 

sealing by further spreading the cylindrical outer part of piston to accomplish the spraying 
procedure ultimately, whereby the instantaneous ejection can take place. Furthermore, since the 
liquid content is compressed as the vertical par of stem moves a little upward along the inclined 
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inner surface of the outer part of piston, the effect of precompression is very high, and a small 
molding error in the stem and piston does not cause any problem on operation, whereby the 
dropping phenomenon does not occur . 

hi another embodiment, in order to reinforce the joint of the housing and the closure, the 

5 upper portion of housing includes a top protruding part to be hung on the inner top of closure 
and a middle projection to support the inner bottom of closure. Moreover, the housing cap 
which works as fixing the hollow rod to the housing consists of an inner wall and an outer wall, 
in which a small projection is formed on the middle of the outer wall to reinforce the 
engagement with the housing. Therefore, the spray pump of the present invention can be easily 

10 manufactured and also assembled by a simple configuration thereof 

Materials of the constitutional elements in the present invention are not particularly 
restricted but, in consideration of the easiness of molding and the price, polypropylene resin is 
desirable to most of constitutional elements and polyethylene resin is desirable to the piston 
needing a rather resilient property, wherein the polyethylene resin includes the high density 

15 polyethylene (HDPE), the low density polyethylene (LDPE), the linear low density 
polyethylene (LLPDE), etc. and the LLDPE is particularly preferable. The ball and spring are 
preferably made of stainless steel. 

As shown below, the description refers to the drawing in order to describe the present 
invention more in detail, thereby, the scope of the invention is however not to be interpreted as a 

20 limitation of the invention. 

DFTATT ,FT> nF.qr RIPTION OF PREFERRED EMBODIMENTS 

FIG. 1 A shows a hand-operated spray pump according to an embodiment of the present 
25 invention being in the resting mode that a button is not pushed down. The hand-operated spray 
pump 100 comprises a closure 300 joining a housing 200 of the multistair type to a vessel (not 
shown), a button 400 including a nozzle 41 0, a hollow rod 500 connecting the interior space of 
housing 200 to the button 400 by an interconnecting passage, a housing cap 600 guiding the 



-6- 



WO 02/096568 PCT/KR01/00909 



upward^iownward movement of hollow rod 500 and fixing it to Hie housing 200, a piston 700 
moving upward and downward along the inner wall of housing 200 wherein the piston 700 is 
installed on the lower portion of hollow rod 500, a stem 800 being engaged to the bottom of 
hollow rod 500, a spring 900 being positioned between the stem 800 and the lower portion of 

5 housing 200, and a ball 1000 being placed on a lower entrance of housing 200. 

FIG. 2 shows the detailed configuration of piston 700 and its neighbor elements being in 
the resting mode. The piston 700 comprises an inner part 710 being in contact with the lower 
portion 510 of hollow rod 500 and an outer part 720 being in contact with the inner wall of 
housing 200, in which the outer part 720 is rather compressed The outer part 720 is configured 

10 to extend laterally from fee bottom of inner part 7 1 0 and thai further downward than the inner 
part 710. In particular, the outer part 720 is spread outward so that the lower diameter thereof is 
larger than the upper diameter. Accordingly, the outer portion 772 of the outer part 720 comes 
into contact with the inner wall of housing 200 in the rather compressed state. The piston 700 is 
engaged to the lower portion 510 ofhollow rod 500 so that, in order to secure the engagement a 

15 projection 712 is formed on an inner surface 710 of piston 700. 

Meanwhile, the stem 800 comprises an axial part 810 being inserted into the bottom of 
hollow rod 500, a horizontal part 820 extending horizontally from the bottom of axial part 810, 
and a vertical part 830 extending upward and downward from the horizontal part 820. In the 
state that the stem 800 joins to the hollow rod 500, a plurality of inflow slits 812, 814, through 

20 which the liquid content flows into the inflow passage 520 of hollow rod 500, are framed on 
such joint portion. 

In the resting mode or compression mode, the outer top 832 of the vertical part 830 of 
stem 800 comes into contact with the inner surface 724 of the outer part 720 of piston 700 so 
that the interior space (A) of housing 200 is closed. 
25 FIG. IB shows the state that the liquid content is ejected by pushing the pump of FIG. 

1 A down. 

As a button 400 is pushed down, the hollow rod 500 moves downward, whereby the 
piston 700 and stem 800 which are integrated with the hollow rod 500 also move down. The 
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liquid content being in the housing interior space (A) is compressed by downward-movement of 
the piston 700, but the sealing between the piston 700 and the stem 800 is continuously 
maintained When the pressure reaches the fair extent, the outer part 720 of piston 700 is spread 
so as to reduce the excessive pressure, as illustrated in FIG. 3, whereby the sealing between the 

5 outer part 720 and the vertical part 830 is removed and thus the liquid content being in the 
housing interior space (A) flows through the inflow slits 812, 814. 

Referring to FIG. 5, in a mold 2000 for molding the piston of the present invention, a 
melt (melted plastic resin) being in a runner 2130 flows through a gate 2140 to fill a space 2710 
corresponding to the inner part 710 of piston 700 and, after a consecutive ascent, fill a space 

10 2720 corresponding to the outer part 720. Herein, the air which has remained in the interior 
space of mold 2000 can exhaust from the space 2720 through the parting line 2150 of mold 
2000. Accordingly, the problem mentioned in the above U.S. patent does not take place. 
Moreover, even when the bottom of outer part 720 is not manufactured in a perfect form, the 
problem associated with the operation of pump does not take place. 

15 FIG. 4 shows the joint configuration of the housing 200, closure 300, hollow rod 400 

and housing cap 600 in detail. 

The upper portion of housing 200 includes atop protruding part 210, winch is hung on 
the top 312 of closure joint part 310, and a small projection 220 which is engaged to the bottom 
314 of closure joint part 310, so that joint of the housing 200 and closure 300 is further 

20 reinforced By such configuration for joint, an excessive force needs not be applied to the 
closure 300 for maintenance of the joint and thereby the closure 300 is not destroyed by stress in 
its fabrication and operation procedure. Meanwhile, a small projection 610 is formed on the 
inner surface of housing cap 600 so as to reinforce joint between the housing cap 600 and 
housing 200, and the inner wall of housing 200 is recessed so as to fix the position that the 

25 housing cap 600 is inserted, as illustrated above. 

The present invention being thus described, it will be obvious that the same may be varied 
in many ways. Such variations are not to be regarded as a departure from the spirit and scope of 
the invention and all such modifications would be obvious to one skilled in the art. 
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BRIEF DESCRIPTION OF THE DRAWINGS 



FIG. 1A is a vertical cross-sectional view of a hand-operated spray pump being in the 
5 resting mode, according to an embodiment of the present invention. 

FIG. IB is a vertical cross-sectional view of the hand-operated spray pump being in the 
ejection mode. 

FIG. 2 is. a partial magnified view of a piston and its surrounding elements of FIG. 1A. 
FIG. 3 is a partial magnified view of a piston and its surrounding elements of FIG. IB. 
10 FIG. 4 is a partial magnified view of showing the joint configuration of a closure, 

housing, and housing cap ofFIG. 1A. 

FIG. 5 is a partial cross-sectional view of a mold for manufacturing a piston according to 
an embodiment of the present invention. 

FIG. 6 is a partial magnified view of a piston and its surrounding elements in the prior art 
* 15 FIGS. 7A to 7C are vertical and horizontal ooss-sectional views of a mold for 

manufacturing the piston of FIG. 6. 



DESIGNATION OF THE REFERENCE NUMBERS 

100 : hand-operated spray pump 
20 200 : housing 

300: closure 

400: button 

500 : hollow rod 

600: housing cap 
25 700: piston 

800: stem 

900: spring 

1000: ball 

2000: piston mold 
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INDUSTRIAL APPUCABELITY 

As described above, the hand-operated spray pump of the present invention has the 
5 precompression function despite a ample configuration and can be easily manufactured and 
assembled, whereby the defect rate in a massive product is very low. Furthermore, the hand- 
operated spray pump can be operated without any problem even when its constitutional 
elements are manufactured with a small molding error and it is easy to ascertain if the 
manufactured elements have a defect, so that the spray pump having a high perf omiance can be 
10 manufactured in a low price. 
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1. A hand-operated spray pump comprising, 
a housing forming the exterior of pump; 
5 a closure joining the housing to a vessel containing a liquid content, the closure being 

engaged to the outer surface of the housing; 

a hollow rod providing an interconnecting passage between a button having a spray 
nozzle and the interior space of housing; 

a housing cap fixing the hollow rod in the housing and sealing the interior of housing 
10 from the exterior, the housing cap being inserted between the housing and the hollow rod; 

a piston moving upward and downward along the inner wall of housing, the piston 
being installed to the lower portion of hollow rod; 

a stem fonping a plurality of inflow slits in combination with the hollow rod, the stem 
being combined to the bottom of hollow rod; 
15 a spring supporting the stem, the spring being positioned in the lower interior space of 

housing; and 

a ball opening and closing a lower entrance of the housing; 

wherein the piston comprises an inner part in contact with the bottom of hollow rod and 
an outer part in contact with the inner wall of housing, the outer part extending downward from 
20 the bottom of inner part and being spread to be pressed a little about the inner wall of housing, 

the stem comprises an axial part being inserted to an inflow passage of the bottom of w 
hollow rod, a horizontal part extending horizontally from the bottom of axial part, and a vertical 
part extending upward and downward from the horizontal part, 

whereby, in a resting or compression mode, the inner surface of the outer part of piston comes 
25 into contact with the outer top of the axial part of stem to make a sealing, whereas in an ejection 
mode, the outer part of piston is further spread and thereby the sealing portion with the axial part 
is separated to remove the sealing. 
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Z The hand-operated spray pump according to Claim 1, wherein the upper portion of 
housing includes a top protruding part to be hung on the inner top of closure and a middle 
projection to support the inner bottom of closure so as to in order to reinforce the joint of the 
housing and the closure 

5 3. The hand-operated spray pump according to Claim 1, wherein the housing cap consists 
of an inner wall and an outer wall, in which a small projection is formed on the middle of the 
outer wall so as to reinforce the engagement with the housing. 

4. The hand-operated spray pump according to one of Claims 1 to 3, wherein the piston is 
made of the linear low density polyethylene resin, the ball and spring are made of the stainless 
10 steeU and the remaining dements are made of the polypropylene resin. 
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